FIG. 1. Photograph of laboratory device developed to cool as well as circulate a perfusing medium in the cerebral ventricular system of the dog. The column (A) with a core of stainless-steel tube acts as the cooling chamber. A small rotary pump (B) with variable control of speed (C) acts as the perfusing unit, (D) records levels of temperature and (E) measures rates of flow. (F) is the reservoir of the returned perfusate.
Methods
Twenty mongrel dogs were anesthetized (Pentothal 30 mg./kg.), intubated, and placed in a head holder. The electroencephalogram, blood pressure, electrocardiogram, and temperatures from various sites (esophagus, rectum, and brain) were monitored continuously during the course of the studies. A device (Fig. 1) was designed so that a solution (Ringer's, normal saline, or cerebrospinal fluid) could be cooled slowly and circulated while measuring levels of temperatures at entrance and exit, rates of flow and ventricular pressures. A semiclosed system was employed using cranial burr holes to which threaded fittings were attached and polyethylene cannulae were passed into one or more ventricles. The circuits of perfusion were sterilized by immersion in 1:1000 solution of Zephiran for 34 hours. Tile circuit then was flushed with sterile normal saline prior to use. Various routes of perfusion were employed, including unilateral ventricular perfusion, bilateral perfusion, ventricular cisterna-magna perfusion, etc. The catheter at the exit was always placed in a separate opening. The initial temperature of the perfusate ranged around 36~
11~
and then was cooled rapidly during the perfusion to ranges of about 5~ The total volume of perfusate ranged around 80 cc., of which approximately 13 cc. were localized in the cerebral structures. The remainder filled the tubing and reservoir system. A rotary pump acted as the propelling mechanism. Rates of flow between 7 and 10 cc./min, were found to be optimal. These levels of flow were reached by monitoring intraventricular pressures. Optimum pressures ranged between 1 and 5 em. H20. These could be varied by elevating the reservoir of outflow to levels equal to or higher than the ventricular cavity, by blocks in the intraventricular circulation, by alteration in the systemic arterial pressure, cranial and thoracic venous pressures, and by surgical trauma.
Seven thermocouples were imbedded in the brain in the following locations: 3 in the frontal lobes bilaterally at a depth of 1 cm., 3 in the parietal lobes bilaterally at a depth of 1 89 cm., 3 in the occipital lobes bilaterally at a depth of 1 cm., and a single thermocouple in the right cerebellar hemisphere.
The duration of perfusion ranged from 3 to 7 hrs., during which time no addition to the perfusate was required.
In most instances rewarming was accomplished by elevating the temperature of the perfusate to ranges of 85 ~ to 40~ This allowed rapid activation of the animal at the conclusion of each experiment.
Each surviving animal was followed for postexperimental neurologic complications including
